Purification and cellular localization of wild type and mutated dihydrolipoyltransacetylases from Azotobacter vinelandii and Escherichia coli expressed in E. coli.
Wild type dihydrolipoyltransacetylase(E2p)-components from the pyruvate dehydrogenase complex of A. vinelandii or E. coli, and mutants of A. vinelandii E2p with stepwise deletions of the lipoyl domains or the alanine- and proline-rich region between the binding and the catalytic domain have been overexpressed in E. coli TG2. The high expression of A. vinelandii wild type E2p (20% of cellular protein) and of a mutant enzyme with two lipoyl domains changed the properties of the inner bacterial membrane. This resulted in a solubilization of A. vinelandii E2p after degradation of the outer membrane by lysozyme without any contamination by E. coli pyruvate dehydrogenase complex (PDC) or other high-molecular-weight contaminants. The same effect could be detected for A. vinelandii E2o, an E2 which contains only one lipoyl domain, whereas almost no solubilization of A. vinelandii E2p with one lipoyl domain or of E2p consisting only of the binding and catalytic domain was found. Partial or complete deletion of the alanine- and proline-rich sequence between the binding and the catalytic domain did also decrease the solubilization of the E2p-mutants after lysozyme treatment. Immunocytochemical experiments on E. coli TG2 cells expressing A. vinelandii wild type E2p indicated that the enzyme was present as a soluble protein in the cytoplasm. In contrast, overexpressed A. vinelandii E2p with deletion of all three lipoyl domains and E. coli wild type E2p aggregated intracellularly. The solubilization by lysozyme is therefore ascribed to excluded volume effects leading to changes in the properties of the inner bacterial membrane.